From the Cover: Proteome Profile of Different Rat Brain Regions After Sarin Intoxication.
Sarin is an organophosphorus (OP) chemical warfare agent which irreversibly inhibits acetylcholinesterase. Acute toxicity after sarin exposure is because of hyper activation of the nicotinic and muscarinic receptor. Survivors of sarin exposure often develop long-term neuropathology referred as OP ester-induced chronic neurotoxicity. However, the exact mechanism of chronic neurotoxicity is yet unknown. We studied proteomic changes in rat brain regions after 0.5 LD50 dose of sarin and investigated some milestone changes associated with long-term CNS injury. We used two-dimensional gel electrophoresis/mass spectrometry approach to identify early proteomic changes and traced expression of selected proteins for longer time points. This study shows changes in chaperone function, endoplasmic reticulum stress, and defect in cytoskeleton functions at earlier stages. Predictive interaction analysis demonstrated putative role of Parkinson's disease-related proteins after sarin exposure. Our results clearly indicated neurodegenerative changes which started after 2.5 h and showed prominence after 3-month postexposure. The study also unmasks changes in proteins related to movement and cognitive function. The markers for astrocytosis (GFAP) and neurodegenerative changes (alpha-synuclein and amyloid precursor protein) exhibited altered expression in brain. This is the first proteomic study among survivors of sarin exposure in animal model. Some of the early changes, including those involved in neurodegeneration, movement, and cognitive function, defects in chaperone function and cytoskeleton, were shown to persist for a longer period. The study provides a preliminary framework for further validation of major mechanisms of sarin toxicity is suggested here and opens new avenues for elucidation of therapeutic intervention.